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INTRODUCTION 

Samples  of  some  of  the  standard  varieties  and  new  hybrid  strains  of  hard  red  spring 
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wheat,  grown  in  cooperative  experiments  in  the  spring-wheat  region  u of  the  United  States, 
are  milled  each  year  by  the  United  States  Department  of  Agriculture  and  the  flour  baked  into 
bread  by  a number  of  different  methods  to  determine  their  quality  characteristics.  Three  of 

the  regular  baking  methods  used  for  the  1939,  1940  and  1941  crops  were  continued  for  most  of 
the  experiments  and  also  bromate  response  methods  as  uted  in  the  1941  report  were  made  on  a, 
selected  group  of  hard  red  spring  and  hard  rod  winter  wheats  comparatively  grown  at  Sheri- 
dan, Wyo. 


l/  Cooperative  investigations  of  the  Division  of  Cereal  Crons  and  Diseases,  Bureau  of  Plant 
Industry,  Soils, and  Agricultural  Engineering,  and  Grain  Products  Branch,  Food  Distribution 
Administration.  The  experiments  were  conducted  in  the  laboratories  of  the  Food  Distribution 
Administration.  The  samples  were  obtained  from  the  cooperative  experiments  with  the  State 
Agricultural.  Experiment  Stations  in  the  spring-wheat  region. 

2/  Clark,  J.  A.  Results  of  spring  wheat  varieties  grown  in  cooperative  plot  and  nursery 
experiments  in  the  spring-wheat  region  in  1942,  with  averages  for  1929  to  1942.  46  pp. 
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The  purpose  of  this  report  is  to  moke  available  to  cooperators  nil  , of. the  quality  date, 
from  the  1342  crop  obtained  from  standard  varieties,  new  hybrid  strains,  .and  Federal  super- 
vision gra.de  sanplos  of  hard  red  spring  wheat,  together  Tilth'  a,  summary:  of.  previous  years’ 
results. 

SOURCE  OF  SAMPLES ' " 


The  most  extensive  tests  have  been  made  on  Eastern  and  Western  composite  samples  of 
each  of  eight  uniform  varieties  grown  in  plots  at  20  cooperating  stations.  Station  samples 
from  plots  grown  at  St.  Paul,  Waseca,  Morris,  and  Crookston,  Minn.;  Langdon,  and  Dickinson,  /.* 1 
IT.  Dak.;  Brookings  and  Eureka.,  S.  Dak.;  .Madison,  Wis.;  Moccasin  and  Havre,  Mont,;  and  Sheri- 
dan, Wyo.;  wero  tested  by  the  regular  methods.  Further  tests  were  made  on.  samples  of  new 
wheats  grown  in  increase  plots  from  late  seeding  (from  1941-42  Arizona  increases)  grown  at 
Langdon  and  Dickinson,  IT.  Rk.  Similar  tests  were  na.de  on  eastern  and  western  composites 
of  the  26  strains  grown  in  Uniform  Regional  Nurseries  at  18  stations.  In  ..addition,  samples 
from  North  Dakota.  Intra-State,  Mbrnteila’,  'IntrarStato,'  and  linden,  'Langdon,  and  Dickinson,  N. 

Dak.,  and  Bozeman,  Mont.,  ’station  nurseries  were  tested.  ' There  were 'also  included  seven  com- 
posite sanples  from  cars  of‘  wheat  grading  Ho.'  '3  or  better  obtained  from  field  offices  of 
the  Grain  Products  Branch,'  Food  Distribution  Administration*,’  representing  the  better  grades 
of  hard  red  Spring  wheat  received  at  these  markets.  These  ‘were'  assembled  by  the  official 
inspectors  from  car-lots  by  grade  at  Minneapolis,'  IjLhfcV,"  and  Great  Falls,  Mont. 


METHODS  USED'  IN'  THE'  BAKING  TESTS 


Baking  tests  on ■ the  1942  varietal ' samples  were  conducted  by  the  straight 
dough  procedure  using  three  of  the  baking.,  procedures  included  in  testing 
the  1939,  1940,  and  1941  samples,  i.e.,  (No.  2)  commercial,  (No.  3)  conuor- 
cial-bronatc,  and  (No.  6)  corner cied-bromatc-mal ted  wheat  flour.  Details 
of  the  three  methods  used  this  year  with  the  various  ingredients  are  shown 
in  table  1. 

The  baking  procedure  used  is  based  on  the  method  of  the  American  Associ- 
ation of  Cereal  Chemists,  -with  certain  modifications  doomed  necessary  for 
unbleached  experimentally  milled  flour.  Because  of  the  size  of  the  mixing 
bowl,  ingredients  sufficient  for  two  loaves  were  nixed- at  one  tine.  They 
were  mixed  a sufficient  length  of  tine  to  properly  develop  the  dough  in  a. 
Hob art-Swans on  dough-mixer  (l08  R.'P.M.  with  4 pins  in  the.  head  and  2 pins 
in  the  bowl).  The  absorption  of  the  flour  was  determined  by  adding. the 
proper  amount  of  water  at  the  time  the  doughs  were  mixed.  The  absorption 
values  arc  indicated  in  .the  tables.  Whoa  nixed,  the  doughs  were  divided, 
then  rounded  in  the  hands  and  placed  in  fermentation  granite-ware  "oatmeal11 
bowls,  measuring  6 inches  top  diameter,  3 inches  bottom  diameter,  and  2-1/2 
inches  deep.  Tie  punches  were  made  by  folding  the  dough  approximately  10 
tines  in  the  hands.  At  the  end  of  the  fermentation  period  the  dough  was  • 
molded  by  a Thompson  mechanical  roll  type  "A"  moulder  with  roll's  set  at  a- 
clearance  of  3/8  of  an  inch  end  the  compression  plate  1-1/8  inches.  The 
molded  doughs  were  placed  in  baking  pens  constructed  from  2XX  tin  known,  as 
the  tall  form.  A proofing  time  of  55  minutes  at  3S°F.  and  baking  time  of 
25  minutes  at  450°F.  were  the  seme  for  all  the  samples.  Two  loaves  .of  each 
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sample  were  baked  but  since  the  ingredients  were  mixed  as  for  one  loaf, 
the  two  are  not  duplicates  in  the  sense  in  which  that  term  is  usually 
used -had  arc  not  so  considered  herein.  Data  given  in  the  tables  are 
averages  of  the  two  loaves* 

The  basic  baking  mcthod(No.  l)  which  has  been  used  on  all  samples 
starting  with  the  192S  crop  was  discontinued  in  1942,  as  it  appoared 
to  add  little  information  not  already  given  by  the  three  baking 
methods  used  on  the  present  crop.  The  commercial  mothod  (ho.  2)  was 
added  in  1935  and  in  1936  the  commcrcial-br ornate  (ho.  3) . For  a part 
of  the  samples  in  1937,  the  basic,  commercial  and  commcrcial-bromatc 
bokos  were  made.'  In  1938  the  some  bakes  as  reported  in  1937  wore 
made  and  in  addition  the  (ho.  4)  mal t-pho sphat c**br o mat o . In  1939,  the 
ho.  4 method,  which  had  been  found  to  be  unsc.tisf actory  under  our  con- 
ditions, was  replaced  by  tho  commorciol-bromatc-mcltcd  wheat  flour 
(ho.  6)  test.  She  commcrciol-bromntc-moltcd  wheat  flour  (ho.  6)  tost 
was  first  used  for  pant  of  the  1938  samples  and  has  been  continued  for 
all  of  the  1939,  1940,  1941,  and  1942  samples.  This  test  seems  to  re- 
veal the  maximum  strength  of  the  wheals  shown  by  the  larger  loaf  vol- 
umes. This  baking  formula,  makes  provision  for  adequate  gas  production 
by  tho  employment  of  sufficient  sugar  and  di astatic  supplements.  Each 
year  other  methods  were  used  for  certain  samples  or  varieties.  The 
only  spocial  tests  made  in  1942  were  on  the  Eastern  and  Western  con- 
positos  for  the  eight  uniform  varieties  by  the  Minnesota  and  horth 
Dakota,  laboratory  methods,  and  bromatc  response  tests  on  spring  and 
winter  samples  from  Sheridan,  Wyo. 


Tabic  1.*— Baking  methods  used  for  samples  of  the  1942  crop 
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Peking  methods 

ho.  2 

r- 

J.<  O • u> 

ho.  6 

Ingredients 

Commercial 

Cor.mcrcia.l- 

bronata 

Coar.crci  al- 
bronnt  c-r;nl  ted 
wheat  flour 

Flour  (grans)  (13.5  percent  moisture  Danis) 

100.0 

100.0 

100.0 

Yeast  (grams) 

2.0 

2.0 

2.0 

Salt  (grams) 

1.5 

1.5 

1.5 

Sugar  (grams) 

Potassium  bromatc  (grams) 

5.0 

5.0 

5.0 

.001 

.001 

Malted  ahead  flour  (grans) 
Dried  skinnilk  (grams) 

4.0 

4.0 

.35 

4.0 

Shortening  (grans) 

3.0 

3.0 

3.0 

Water  absorption  (percent) 

Optimum 

Optimum 

Outinum 

Mining  time  (minutes) 

Optimum  for 

0-otimum  for 

Optimum  fob 

each  variety 

each  variety 

each  variety 

Fermentation  time  (minutes) 

180 

180 

180 

Fcrmonta.tion  periods: 


1st  punch  after  105  minutes,  and 
2d  punch  after  additional  50  minutes. 
Mold  after  additional  25  minutes. 
Proofing  time  - 55  minutes. 

Baked  25  minutes  at  230°C. 


In  the  following  tables,  loaf  volumes  are  reported  for  the  different  methods  of 
baking  used,  but  only  averages  arc  given  for  absorption,  weight,  crumb  color,  and'  grain- 
texture  of  loaf.  The  optimum  or  highest  volume  for  any  method,  is  shown  in  the  tables 
also,  but  tho  vuriotics  arc  ranked  in  order  of  their  average  volumes  for  the  four  differ- 
ent methods.  The  highest  ranking  variety  with  respect  to  each,  property  is  indicated  by 

underlining.  Since  duplicate  determinations  were  not  made  in  most  cases,  it  is  not  pos- 
sible to  correctly  estimate  random  errors.  Three  baking  methods  were  used  in  all  ernes. 
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however,  and.  it  is  possible  to  calculate  errors  by  considering  these  ns  replicate  "bakes. 

The  standard  errors  so  caJ.cula.ted  ,are  in  reality  the  interaction  of  "baking  method  x variety. 
A double  underline  is  drawn  in  each  table  separating  those  varieties  which  are  significantly 
lower  (using  interaction  ns  error)  than  the  one  having  the  highest  average  volume  in  the 
test.  It  should  be  noted  that  interaction  error  is  never  less  (within  the  limits  of 
sampling  error)  than  the  true  error  but  may  be  much  greater,  depending  on  whether  varieties 
respond  alike  or  differently"  to  the  different  bcicing  methods*  Inspection  of  the  data 
indicates  that  in  some  cases’'  not  all  varieties^  responded  alike  to  the  different  baking 
methods  from  which  it  nay  be  inferrod  that  the  calculated  errors  (variety  x method  inter- 
action) arc  in  excess  of  the  true  errors.  This  is  in  accord  with  other  studies  in  this 
laboratory  in  which  true  errors  have  been  calculated  and  found  to  be  in  the  range  of  15 
to  20  cc  for  a single  determination* 

All  test  weights  were  determined  in  the  laboratory  on  a.  dockage-free  basis.  The 
protein  and  ash  contents  and  water  absorption  are  reported  on  a 13*5  percent  moisture 
basis  and  the  flour  yield  on  a.  moisturo-f rce  basis. 

S3gERIMSNTAL  HESULTS 

The  results  for  the  regular  methods  on  plot  and  nursery  composite  and  station  samples 
are  given  in  tables  2 to  7,  for  bronate  response  in  table  8;  for  the  Minnesota  and  North 
Dakota,  methods  and  summary  in  tablo  9»  The  results  for  the  commercial  samples  arc  shown 
in  table  10.  Summaries  of  the  comparable  1942  samples  are  averaged  in  table  11  and  five 
years’ a results  in  table  12*  Those  tables  arc  largely  self-explanatory. 

Acre  yields  arc  included,  where  comparable,  to  assist  in  the  interpretation,  of  ,•  - J 
results.  The  test  weights  for  most  of  the  composite  and  station. samples  were  satisfactory.  , 

EEGUIAR  METHODS 

The  baking  methods,  Nos.  2,  3,  and.  6,  were  used. ran  in  previous  years,  for  the  bulk  of 
the  composite  and  station  samples.  Tables  2 to  12.  contain  the  detailed  results.  The  mill- 
ing and  chemical  data,  in  table  2 are  not  repeated  for  the  other  baking  methods  reported  in 
table  9.  . 
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Table  3. — Yield,  milling,  baking-  and  chemical-  results  for  some  of  the  hard  red  spring  wheats  grown  in  plot  experiments 
at  14  experiment  stations  in  1942 
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'Table  3.— (Continued) 


' 


b 


i 


M 


Average  28.2  57.9  11.9  10.7  1.73  71.5  .58  SO  705  719  755  755  726  149 

Hangc  6.7  1.6  1.3  1.9  .34  2.5  .05  2 83  91  98  98  90  3 

ij  Standard- error  (variety  x method  interaction)  for  a single  determination  = 18.2  cc. 
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Standard  error  (variety  x method  interaction)  for  a single  determination  = 24*0  cc* 


Average  of  Eastern  and  Western  Composites 


<1> 

rH 

B 

0 
o 

T 

1 

LO 

© 

i — I 

•3 

EH 


& O 


& ; 


CO 


03 


a3  ^ -h  >dp 
© -p  *ajra 


o 

pH 


xi 

3 


•rf 

• — i 

o 

•rl 

rH 


-P 

' ■ « 

l © 

o © -p 
S4  d d 
© © o 
o -p  o 


.d* 

-SJ 


•H  d 

o o 

-p  4J 

o d 
Pi  O 
P4  O 


9 

o 

H 

P1! 


"3 

© 


-p 

■ -p  rC)  ' 

w ho 

© -r\ 

EH  O 


Ti  • 

(DH 

Pi  © 


o 


&P1 

© © 

w ro 

1 1 


w 

w 

o 

Pi 

o 

Pi 

o 

-P 

© 

•rl 

3 

d> 


! O M3  M3  ,CM  CM  . M3  O d’ltD  d<|CM  03  CO  © 03  CO  HOJNHOOO 

I 03  03  03  03  03  03  03  03  |03  03  |03  CO  03  03  03  03  03  03  CO  03  03  03  03 

i 03  CO  P-  |te  CM  CO  d*  CM  CO  O-  to  M3iHCQ03P-<MrH03C0003 

C0COO3|03O3C0q3CnO3  03PlO3a)C0C0C003C0C0C003C0 


8 


CO  03 

co  p- 


O CO  03 
03  a5  o- 


OJCOO-O-rHO-cnoOQCO  0-cp0303c0  03c0  0-0-cn003003_.-. 
© d<  d1  d<  LO  d<  d*  d*  U3  d1  d,^d<Lnd,d,^dHd4d,lOLOtnind,Ln 

CiiHHr tHHrlrlHH  HHHHHHHHHHrlHHHHH 


03  COlg 


O O 03  03  03  rH  r-l  03 
O 03  03  |C0  CO  03  03  CO  i 


O O 03  rH  COtcO  O M3  d1  CO 
pH  CO  CO  CO  tO|CD  CD  CO  CO  CO 


-PCOCOEOCOLOO-OQC-CO 
O LO  LO  LO  CO  LO  LO  CD  LO  CO 

w • • • 


rH 

03 

03 

P- 

03 

cn 

Q 

03 

in 

cn 

in 

CD 

■d* 

p- 

CO 

rH 

03 

o 

rH 

rH 

co 

co 

CO 

CO 

CO 

CO 

CO 

CO 

co 

55 

CD 

CO 

CD 

1 — 1 

O 

03 

q> 

P- 

cn 

d! 

03 

CD 

CO 

03 

in 

CO 

LO 

cn 

C'J 

p- 

M3 

CM 

LO 

o 

rH 

rH 

CO 

CO 

CO 

co 

CO 

CO 

CO 

cd 

CO 

co 

o 

co 

co 

CO 

LO 

rH 

03 

CO 

03 

rH 

d< 

03 

03 

o 

o 

o 

03 

CO 

m 

CO 

M3 

rH 

03 

CM 

rH 

co 

CO 

r' 

CO 

co 

CO 

00 

CO 

CO 

CO 

p- 

CO 

CO 

p- 

p- 

p- 

r- 

to 

03 

03 

to 

«rM 

p- 

CO 

03 

03 

03 

03 

03 

II) 

in 

CD 

K) 

CO 

C 33 

M3 

03 

cd 

<73 

M3 

cn 

<73 

p- 

p- 

CO 

P- 

0- 

cn 

p- 

p- 

p- 

to 

p- 

CD 

CO 

rH 

CO 

CO 

lo 

CO 

lo 

o 

o 

o 

rH 

d< 

03 

CD 

CD 

CD 

CO 

1® 

CO 

|cn 

CO 

CD 

co 

CO 

CD 

CD 

i — ! 

CO 

CO 

d> 

CO 

-d 

cn 

ko 

O' 

CQ 

S — 1 

in 

o 

CO 

LO 

CD 

CD 

CO 

CD 

tin 

CD 

in 

in 

CD 

I CO  O 03 
) CO  P-  rH 

i p-  p- b- 


-P  03  03  O <*  CO  d1  P-  03  d* 

o • • • •••••• 

PMrHCMCMCMCMiHrHrHd 

s_rP-P'P-r'P-P-P-P-P- 


0-^00-m<<Or-HC003tOO'^ 

• ••••••«••»•» 

d<  <1  co  co  03  co  d<  d<  co  co  d1  in  in 

p-p-p-p-p-p-c^p-p-p-p-p-p- 


•?; 

P-:d< 

p^03  03  03  03  03  03  03  03r-H 


• P-M3C3d,P-0rHM30 
- " I 03  ^1  to  d*  rH  03 


' * d<  P-  .H  i33  O 10  03  CO  d 0JCOa3QCOr>-C0O-tOO3CX)COO3O3 
-PC0O3C0C0CO03C0O-C0  OOCOC0003COO-C0030-0)0-030- 

O 

PlHHHHHHHHH  rtHHNrtrtrlHHHHH  » — t rH 


d1  LO  CM 

• • 

d<  d<  d* 

p.  p-  p- 


CO  Q 

03  CO 

» • 

rH  03 


LO  03  CO 
O-  03  CO 


• CM  P-|M3  d1  LO  CM  CO  .d1  CD  ,CM.rH  0-^0.©03m\HooOGOK!CO©0 

cp  ’ • ■ *1  •'•'•••••  • •••••••••«•  ie  ••• 

O d*  IdIlO  d1  d1  d5  d<  d<  d<  d^d'dWCOd’rOCOCOlOd^COd^COCMCO 

P4  rH  i — 1 [i — I rH  ri  rl  ri  rH  H HHHrlHrlrlHHHHHrlrlHHH 


-P  O I-H  [P-  03  00  CO  03  03  rH 

©••  ••*•••# 

P4  lo  co  in  d<  lo  d<  lo  d1  in 

— ' i — I i — I |r — I r)  rl  rl  rl  rH  r — I 

'T^  , » * » * r « » » 

© O LO  LO  03  LO  rH  CM  CM  CO 

r ©•••>•••••• 

IO0-O-C0C0C0C0030-O3 

— -lo  mLnininLOLninLO 


• •^tot^inp-CMcDincM 

©•*••••••• 

Cq0-C00030CD00303 
'^•03  03  M3CMM3CMM303M3 

* CO  CO  CD  03  (?)  Ct  dH  cb 
O'^COCOOrlNON 
000303rH0030303 
00303030303030303 


CO  CO  P-  rH  CO  CO  d1  CO  CO  d1  O 03  CO  03  lO  P-  CO 

d1  d1  LO'  LO  d<  tO  d*  d1  d*  d5  LO  d*  d*  d1  d4  07  CO 

H H i — !i — I H i — If — IrHrHrHr — I rl  rl  i — li — li — IrH 


rH  P-tO  03  d<  03  CO  rH  OL0C00303C0CO03rH 

• • ••••••••  ••*««•• 

03Ob-C0C0C0O303OC0C0  0-03  03  03  Q0- 
in  co  fn  lo  in  in  m in  <o  m in  in  in  lo  lo  co  ld 

03C3CMM30303P-cood4|tno30into  coco 

co 


Q lO  Q rH  rH  rH 

tococococMcocoroco 


03  03  rH  03  rH 
03  03  CO  03  tO 


03  03  CM  CM  CO  03  03  BB 

iHrHrHrH  iHrHrHrH 


in  rH  rH  CO  O 

co  c a t>  c-  co  co 

03  03  O 03  03  03 
03  03  03  03  03  03 

i — l rH  rH  rH  rH  rH 


•rH  03 
tO  03 

03  in 

CO  03 
03  rH 

03  03 


03 


9 


LO 

to 

o 

03 

03 

• 

CO 

1 — 1 

CM 

CD 

CD 

PQ 

d* 

d* 

t 

1 

03 

1 

CD 

03 

03 

CM 

03 

CD 

03 

rH 

CD 

co 

I — 1 

1 — 1 

J 

CO 

CM 

CM 

CM 

O') 

p-  1 

to 

M3 

to 

M3 

• 

( ~ ) 

CD 

• 

• 

LO 

CM  1 

1 

i 

1 — 1 

1 

e4 

rH 

n 

n 

• 

rH 

• 1 

IH 

M 

EH 

• 

LO 

• 

• 

ta 

3 

n 

n 

EH 

r — 1 

03 

03 

^1 

• CO  03 

CO  03  03  rH  rH  03 
03COOCOCOrH03D»  t 1QOCO 
LO  03  03  03  03  LO  CO  O-  CO  CO  ®3  CO 

CO  in  LD  in  • CO  03  03  CO  CO  Cvt  LO 

rH  rH  i — I rH  Q r — I I * t I • rH 

id  W Wn  H M 


N 


03 


I 

-P 

o 

o 

U PiO 

o c o 


to  CO 


if  k ^ 

■d  O o 

xlji  K M It!  +•>  rO  ■© 

O O O , O'  -p  -P 

•-p  -p  -p  -p  Mh  © ri 

© © o d •H.G^Cl 
' ^^rHHjOi 

Pi  EH  eh  -rl  E-lf 
‘ o ,*  "ft.  . u K H H 
.4  H KT  Kh 

O -P  d-P-p 'rH 

H^>  O O'  O O CH  ©‘.H 


ij  ftpiB  ftii  ii  > 
- * " O O © O O *rl 

- ■ ■gogw 


K © O 

• © O 

Id  MgO 

! MO 


a 4 

U)  o 


rl  O ' I 

-i  K w 

O 43  - ~ 

a o o m a 

rs  g*A s 

K1?  " i M 

• O o Q 
O rH  P4  SCN2  ^ 

• o • © o a 

i — I a rH  Pi  Pi  © 
O ,Q  rH  O O Pi 
WOHOgPi 


rH  lO 
03  rH 

Q CO 

CT>  rH 

§ ^ 


03  CO 
~ 03 


g 


03  03 

03  rH 
CO  03 


O 03 
CO  03 
r-  rH 


03  CO 
CD  •* 


CO 

LO 


LO  03 

to*  -? 

r- 


03  03 

rH  P- 

• • 

03 


CO  CO 
CO  03 


CO 


03  in 

• * 

<1  03 

rH 


P-  P- 

• ’ • 

CO  CO 

in 


CD  LO 

• • 

8 05 


Standard  error  (variety  x method  interaction)  for  a single  determination  = 22*5  cc# 


Standard,  error  (variety  x method  interaction)  for  a.  single  determination  = 30*9  cc, 
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BROMATE  RESPONSE  METHODS  ■ 

i. 

The  response  to  varying  amounts  of  potassium  bromate  (0  to  3 milligrams  per’  100 

hard,  red  ^.hard  red 

grams  of  flour)  is  shown  in  table  8.  Samples  of  4/ spring  wheats  and  4/winter  wheats  were 

obtained  from  Sheridan,  Wyo.,  where  they  were  grown  on  similarly  prepared  fallow,  to  deter- 

r • 

mine  if  comparable  high  protein  spring  wheats  would  respond  to  increasing  amounts  of  bro- 

/ 

mate  as  has  been  found  for  the  winter  wheats  tested  in  the  Hard  Winter  Wbjeat  Quality 
Laboratory.  The  results  shown  in  table  8 indicate  that  the  spring  and  winter  wheats  res- 
pond alike  producing  the  largest  loaf  volumes  when  2 milligrams  of  bromate  arc  used. 

These  results  show  a.  higher  bromate  requirement  for  the  spring  wheat  as  compared'  wi th  the 

1940  and  1941  crop,  where  on  the  average  1 milligram  of  bromate  produced  the  largest  loaf 

hard  red  hard  red 

volume.  There  was  less  difference  in  the  bromate  requirement  of  the /winter  and/ spring 
wheats  than  in  the  1941  crop  but  it  should  be  pointed  out  that  the  19.42  hard  winter  wheats 
averaged  nearly  2 percent  lower  in  protein  content  than  the  spiring  wheat,  whereas  in  1941 
they  were  about  equal  in  protein  content. 

{ U.  S.  D.  A.  , MINNESOTA,  AND  NORTH  DAKOTA  METHODS 

i ..  ’ 

The  same  - composite  flours  of  the- eight  uniform  varieties  were  baked  a.  third  year  by 

the  methods  used  .by  the  Minnesota  and  North  Dakota  laboratories*  Portions  of  the  flours 
were  also  sent  to  oach  of  these  laboratories  for  similar  tests.  The  results  from  the 

f \ t * 9 ’’ 

U.  S.  D.  A.  laboratory  using  "the  Minnesota,  and  North  Dakota,  methods  are  shown  in  table  9. 

The  results  .from  the  Minnesota  methods  show-  that  the  J2-haur  fermentation  and  2-minutc 

mix  generally  gave  the  optimun  volumes*  Some  of  the  varieties  showed  bptinum  volurics  for 

* * ■ ’ * 

the  3-hour  fermentation  and?  the! . 2-mi nutc  mix.  The  volumes'  are  all  significantly  less  than 
the  No*  2 bake  of  the  rcgulnr^U.  D.  A*  methods>  As  point  dcL  but  in  the  lout  ycar*s 
report,  the  lowc*r  loaf  volumes  arc  due  in  part  to  scaling  the,  dough  to Ta! uniform  weight  of 

i • * . * * 

150  grams  for  aljL  varieties."  ’The  Eastern  Composite  sample^' baked  by  the  -Minnesota  methods 
averaged  higher  than  the  Western  Composite  samples  in  loaf . volume,  crumb,  color,  grain  and 

i ■ * m * • * 

texturo.  The  protein  of  the*  two  composites  was  approximately  the  sane* 

The  results  from  the  single  North  Dakota  malt-phosphato-bronatc  method  shovm.  in  table 
9 arc  given  iii  .dufplicatc  for  loaf  Volumes  as  the  loaves  wore  baked  on  diffci’cnt  days*  The 
average  volumes  airc  larger  than  those  of  the  best  Minnesota,  method  but  smaller  than  the 
No*  3 and  No.  6 methods  of  the  U.  -S.  D.  A.,  laboratory.  ; j 


Table  8».~ Yield,  milling,  linking,  and  chemical  results  on  4 spring  wheats  and  4 winter  wheats,  baked  by  methods 
to  show  bromate  response  on  the  two  classes  of  wheat,  groan  on  comparable  fallow  land  at  Sheridan, 

Wyo. , in  1941-1942 
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Standard  error  (variety  x method  interaction)  for  a single  determination 
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Table  9*— Baking  results  fron  Minnesota  and  ITorth  Dakota  and  U#  S.  Dept,  of 

Agriculture  Laboratory  methods  for  the  Eastern  and  Western  Composites 
and  their  averages  of  t&e. uniform  varieties  grown  in  plot  experiments 
in  1942  : 

Minn#  Method 


' (OV^;  -V 

Composite  and 
Variety 

V “ 2-hour. 

- fermentation 

2-hour 

fermentation 

Optimum 

volume 

Average 

volume 

A 

Average 

Weight 
: ...  exf 

loaf 

Crumb 

color 

Grain 

and 

-texture 

2-min, 

mix 

4-oin*. 

mix 

3-min. 

mix 

4-min# 
■ ' mix 

(Cc) 

(Cc) 

(Cc) 

(Cc) 

(Cc) 

(Cc) 

(Grams) (Score) (Score) 

i Eastern  Composite 

Hegeni 

767 

729 

732 

S49 

767 

719 

122 

84 

75 

Renown  7 

78S 

F92  " 

704 

612 

783 

699 

122 

81 

75 

Hope  ’x  Thatcher  ° 

TBS' 

706 

695 

- 592 

7BF 

691 

122-'  ■ 

80 

75 

Merit'  x 'Thatcher 

. 684 

696 

720 

637 

720 

684 

122 

90' 

75 

Thatcher 

738 

720 

706 

542 

738 

677 

121 

81 

79 

Pilot 

726 

663 

677 

592 

726 

665 

122 

84 

75 

Rival 

690 

690 

671 

598 

690 

662 

122 

85 

75 

Marquis 

660 

674 

677 

564 

677 

644 

125 

85 

76 

Average 

728 

696 

S98 

598 

735 

680 

122 

84 

76 

Range 

129 

66 

61 

107 

112' 

75 

3 

9 

' 4 

Western  Composite 

Pilot 

707 

609' 

645 

527 

707 

622 

124 

84 

75 

Rival 

FIF 

620 

621 

570 

FIF 

615 

124 

84 

75 

Renown 

666 

55'3 

644 

53F 

666 

599 

124 

78 

75 

Regent 

615 

588 

637 

527 

637 

595 

124 

84 

73 

Marquis 

6l'8 

545 

629 

556 

629 

587 

124 

83 

73 

Merit  x Thatcher 

596 

558 

621 

530 

621 

576 

123 

84 

7T 

Thatcher 

640 

542  - 

579 

472 

640 

549 

124 

75 

70 

Ceres 

601 

524 

564 

498 

601 

547 

. 124 

78 

70 

Average  ' :r  - • 

637 

567 

618 

527 

644 

586 

124 

81 

73 

Range 

101 

96 

81 

98 

106 

75 

1 

9 

6 

Average  of  Eastern  and  Western  Composites 

Regent 

691 

‘ 659 

685 

588 

702 

657 

123 

84 

74 

Renown 

728 

623 

674 

573 

728 

Fl9 

123 

80 

75 

Pilot 

TIT' 

636 

661 

560 

717 

644 

123 

84 

75 

Rival 

670 

655 

646 

583 

' 670 

639 

123 

85 

75 

Merit  x 'Thatcher 

640 

B27 

371 

584 

671 

630 

123 

87 

73 

Marquis 

639 

610 

653 

. 560 

653 

616 

124 

■ M 

76 

Thatcher 

689 

'631 

643. 

507 

689 

613 

l2o 

78 

7F 

Aver ago 

682 

634 

662  . 

565  - 

690 

635 

123 

83  . 

75 

Hango  89  45  42  SI  75  44  1 9 3 
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Table  9, — (-Continued.) 


IT.  Dole.  Method.  (Malt-»Phosphato~Bromo,to) 


Composite  and 
Variety 

Beplication 

Average 

loaf 

volume 

Average 

1 

2 

Weight 
of  loaf 

Crumb 

color 

Grain  and 
texture 

(Cc.) 

(Cc.) 

• (Cc.) 

(Grams) 

(Score) 

(Score) 

Eastern  Composite 

Eegent 

956 

905 

' 931 

133 

85 

70 

Merit  x Thatcher 

910 

916 

913 

140 

90 

75 

Henovm  ^ 

905 

376 

891 

133 

80 

70 

Hone  x Thatcher 

853 

853 

853 

135 

80 

70 

Bival 

865 

836 

851 

139 

90 

75 

Thatcher 

783 

824 

804 

136 

80 

75 

Pilot 

800 

783 

792 

136 

90 

75 

Marquis 

783 

778 

781 

136 

75. 

75 

Average 

857 

846 

852 

136 

84 

73 

Hange 

173' 

138 

150 

7 

15 

5 

Western  Composite 

Merit  x Thatcher 

836 

824 

830 

136 

95 

75 

Hival 

735 

733 

733 

138 

35 

75 

Eegent 

772 

789 

781 

134 

85 

75 

Behown 

766 

789 

778 

135 

80 

70 

Pilot 

778 

726 

752 

135 

80 

70 

Marquis 

738 

738 

738 

137 

90 

75 

Thatcher 

720 

714 

717 

135 

85 

75 

Ceres 

686 

680 

S83 

140 

75 

70 

Average 

761 

755 

758 

136 

84 

73 

Binge 

150 

144 

147 

6 

20 

5 

Average  of  Eastern  and  Western  Composites 

Merit  x Thatcher 

873 

870 

872 

138 

.93 

75 

Eegent 

864 

347 

356 

134 

35 

73 

Benown 

836 

833  . 

835 

134 

80 

70 

Eival 

830 

810 

820 

139 

' 88 

75 

Pilot 

789 

755 

772 

T33 

85 

73 

Thatcher 

752 

769 

761 

136 

83 

75 

Marquis 

761 

758  ■ 

7 SO 

137  . 

33 

75 

Average 

815  - 1 

80S 

811 

136 

85 

'-74'  ' 

Bange 

121 

115 

112 

5 

13 

-5.  ■ • 

Table  3. --(Concluded.) 

Average  of  U.S.D.A.,  Minn*,  and  H.  Dale. , Methods 


Composite  and 
Variety 

Vc 

)lume  c 

)f  Lc 

>af 

We: 

‘0- 

ct- 

of  Lo 

pf 

C: 

rurnb  Color 

Grain  anc 

i Texl 

— 

;ure 

UTST 

D.A. 

Minn. 

i'l#  - 
Dak. 

Aver- 

age 

TJ7S7 

D.A. 

Minn. 

h. 

Dale. 

.Aa*- 

fee 

uTsTl 

D.A. 

Minn. 

N. 

Dak 

■Asea?- 

age 

u.s. 

D.A. 

Minn. 

N. 

Dak. 

Aver- 

age 

Eastern  Composite 

Regent 

919 

719 

931 

856 

150 

122 

133 

135 

92 

84 

85 

87 

83 

75 

70 

76 

Merit  x Thatcher 893 

684 

913 

330 

153 

122 

140 

138 

95 

90 

90 

88 

75 

75 

79 

Renown  3 

890 

699 

891 

827 

147 

122 

133 

134 

95 

81 

80 

85 

92 

75 

70 

79 

Hope  x Thatcher 

915 

691 

853 

820 

149 

122 

135 

135 

90 

80 

80 

83 

90 

75 

70 

78 

Thatcher 

899 

67? 

804 

• 793 

149 

121 

136 

135 

92 

81 

80 

84 

88 

79 

75 

81 

Rival 

8S5 

662 

851 

793 

152 

122 

139 

138 

97 

85 

90 

91 

92 

75 

75 

81 

Pilot 

904 

665 

792 

787 

149 

122 

136 

136 

97 

84 

90 

90 

90 

75 

75 

80 

Marquis 

822 

644 

781 

749 

151 

123 

138 

137 

97 

85 

75 

86 

88 

76 

75 

80 

Average 

888 

680  . 

852 

807 

150 

122 

136 

136 

94  . 

84 

34 

87 

89 

76 

73 

79 

Range 

97 

75 

150 

107 

6 

3 

7 

4 

7 

9 

15 

9 

9 

4 

5 

5 

Western  Composite 

i 

Pilot 

886 

622 

752 

753 

147 

124 

135 

135 

93 

84 

00 

86 

38 

75 

70 

78 

Rival 

809 

615 

789 

733 

149 

124 

138 

137 

95 

84 

85 

88 

80 

75 

75 

79 

Merit  x Thatcher772 

576 

830 

726 

151 

123 

136 

137 

92- 

84 

95 

90 

87 

71 

75 

78 

Regent 

795 

595 

781 

724 

im 

124 

134 

136 

92 

84 

SF 

07 

90 

73 

75 

79 

Renown 

787 

599 

778 

721 

142 

124 

135 

136 

93. 

70 

00 

04 

30 

75 

70 

78 

Marquis 

811 

587 

738 

712 

149 

124 

137 

137 

95 

83 

90 

89 

93 

76 

75 

81 

Thatcher 

814 

549 

717 

693 

147 

124 

135 

135 

92 

75 

85 

84 

90 

70 

75 

78 

Cores 

809 

547 

683 

680 

150 

124 

140 

138 

95 

70 

75 

83 

SO 

70 

70 

77 

Average 

810 

536 

758 

718 

149 

124 

136 

136 

93 

81 

84 

86 

89 

73 

73 

79 

Range 

114 

75 

147 

73 

4 

1 

6 

3 

3 

9 

20 

7 

6 

6 

5 . 

4 

Average  of  Eastern  and  Western  Comuositcs 

Regent 

857 

657 

856 

790 

150 

123 

134 

136 

92 

84 

85 

87 

87 

74 

73 

78 

Merit  x Thatcher833 

630 

872 

7?8 

152 

123 

138 

130 

■ 94 

87 

93 

91 

88 

73 

75 

79 

Renown  . 

833 

649 

035 

774 

138 

123 

134 

135 

94 

80 

80 

35 

90 

75 

70 

78 

Pilot 

895 

644 

772 

770 

148 

123 

13$ 

136 

95 

84' 

85 

88 

89 

75 

73 

79 

Rival 

837 

639 

820 

765 

151 

123 

139 

138 

96 

85 

83 

SO 

90 

75 

75 

80 

Thatcher 

857 

613 

751 

744 

143 

125 

TFT 

136 

92 

78 

83 

84 

89 

75 

75 

80 

Marquis 

817 

616 

760 

731 

150 

124 

137 

137 

96 

84 

83 

88 

91 

76 

75 

81 

Average 

843 

635 

811 

755 

150 

123 

136 

136 

94 

83 

85 

87 

89 

75 

74 

79 

Range 

73. 

44 

112 

59 

.4  • 

1 

5 ’ 

3 

4' 

*9 

13 

7 

\tl.  f. 

3 

5 

3 

--  --  ' -r-  ■-  - - I ■->•  t r?  .v> 4n-»  *-**-. ^. „ . ,. .- ' ' 
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She  average  volumes  for  the  different  laboratory  methods  are  shown  in  table  9.  The 

varieties  are  arranged  in  descending  order  of  the  average  loaf  volume  of  the  Hinn. , IT.  Dai:., 

and  U.  S.  D.  A.  methods.  In  the  Eastern  composite  Regent,  Merit  n Thatcher , Renown,  and 
3 

Hope  x 'Thatcher  " , had  larger  average  volumes  than  Thatcher.  In  the  Western  composite  Pilot 
was  highest  followed  by  Rival,  Merit  x Thatcher,  Regent,  Renown,  rnd  Marcuis,  with  all  the 
varieties  better  than  Thatcher. 

COMMERCIAL  GRADS  SAMPLES 

As  in  past  years  a number  of  commercially  grown  wheat  samples  were  obtained  through 
tho  Pood  Distribution  Administration  for  comparison  with  the  varieties  and  strains  produced 
in  experimental  plots.  Seven  such  samples  representing  a-  number  of  grades  and  types,  were 
obtained  at  Minneapolis,  Minn*,  and  Great  Polls,  Mont.  The  samples  wore  composited  by  grade 
from  cars  of  wheat  grading  No*  3 or  batter  and  represent  the  bettor  grades  of  hard  red 
spring  wheats  received  at  these  markets.  The  quality  results  are  given  in  table  10. 

Those  samples  average  lower  in  protein  content  than  the  experimental  plots  and  nursery 
samples*  Othcrwiso  the  milling,  baking,  and  chemical  results  do  not  appear  to  be  greatly 
different,  especially  when  based  on  samples  having  approximately  tho  same  test  weight  and 
protein  content. 

CQhf ARABLE  SAMPLES  WITH  THATCHER:  194.3 

In  table  11,  the  properties  of  the  1942  samples  of  1.4  varieties  or  strains  of  hard 
rod  spring  wheat  ore  compared  with  those  of  Thatcher  wheat.  The  varieties  arc  arranged 
in  order  of  their  overage  loaf  volumes  for  the  3 baking  methods.  The  results  qxc  in 
general  agreement  with  tho  5~yoer  averages. 


COMPARABLE  SAMPLES , 1938  to  1942 


Table  13  gives  bnc  o—yorr  averages  of  tire  milling,  baking  and  chemical  properties  of 
lo  varieties  and  strains,  together  with,  tho  averages  of  coeto  arable  samples  of  Thatcher. 
These  include  the  loading  commercial  varieties  grown  in  the  region  and  tho  most  promising 
new  nybrid  strains  that  have  been  tested  over  a period  of  years.  From  13  to  71  comparisons 
wore  mono  ior  those  wheats.  The  more  important  quality  comparisons  shown  in  the  summary 
table  12  will  be  discussed  in  relation  to  Thatcher  an  100  -percent. 


Table  10. — 'Milling,  baking,  and  chemical  results  on  7 composite  samples  of  commercial  hard  red  spring  wheat 
grades,  obtained  at  Minneapolis,  Minn.,  and-C-reat  Falls,  Mont.,  representing  the  1942  crop 
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Table  12. — Annual  and  total  number  of  samples  comparable  with  Thatcher  and  averages 


expressed  as  a percentage  of  Thatchor  for 
inclusive 


bho  5 years,  1933  to  1942* 


Variety 

or 

IT.  No. 

Tost  weight 

Variety 

or 

IT.  No. 

Crude  protein  of 

wheat 

1938 

1939 

1940 

1941 

1942 

Aver- 

age 

1938 

1939 

19-10 

194-1 

1942 

Aver- 

age 

Ns.  2829  * 

**■•»•* 

104.8 

105.  S 

107.9 

106.5 

106.6 

11— 31— S 

103.0 

110.1  105.2 

108.6 

Renown 

107.0 

101.4 

103.7 

104.7 

104.3 

104.2 

Regent ‘ 

106.0 

103.1  102.5 

106.8 

1QS.1 

103.0 

Vesta  •' 

104.5 

101.9 

103.9 

103.4 

103.6 

103.4 

101.2 

108,2  JOG. 4 

106.5 

N.  No.  1520 

— 

100.3 

103.7 

104.6 

103.1 

103.4 

ST.  No.  1597 

-u_ 

— 

100,0  104.3 

104.0 

104.5 

Ns.  2822 

— - 

102.5 

103.4 

103.2 

103,2 

Renown  ■ 

98.7; 

* ’ 

10©.  6 

102VS' 

103.9 

10-1.2 

1 

Rival 

105.1 

100.7 

100.2 

103.6  102.6 

102.5 

Merit 

111.9 

93.8 

103.  i' 

100.7 

102.7 

n-3i-6 

— 

--3- 

100.0 

102.7 

101.9 

101.9 

Ns. 2322 

i 

93.9 

103.4 

1Q3.5 

101.9 

Geres  • 

1Q2.1 

102.5 

98.4 

103.2 

101.3 

101.4 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Pilot 

1Q0.9 

100.0 

100*5 

102.3  101.6 

101.1 

Ns. 2829 

•97.6 

95,6 

102.0 

102.1 

99.7 

Regent 

101.5 

97.0 

93.6 

102.7 

102.3 

100.9 

N.  No. 1520 

- — 

98.5 

100,0 

90.7 

100.0 

99.  6 

11-31-14 

r— 

99.7 

100.7 

101.0 

100.8 

Pilot 

102.0 

94,2 

•# 

100.0 

100,7 

SG.6 

99.0 

N.No.1597 

*■ — 

— 

98.8 

100.4 

101.0 

100.6 

Rival 

100.6 

94.2 

87.5 

100.7 

100,7 

98.3 

Thatcher 

100.0  100.0 

100.0 

100.0 

100.0 

100.0  , 

Vesta 

100.0 

94,7 

100.0 

100,7 

100*0 

98.0 

Mar  quit:  •' 

100.0  100.7 

96.1 

99.5 

102.3 

99.6  . 

Ceres 

93.6 

95,7 

07.4 

97.5 

93.1 

97.6 

Merit 

— 

98.0 

99.1 

99.1 

100.0 

. 99.3 . 

Marquis 

100.0 

*95.1 

93.2 

96.9, 

96.0 

05.7 

. Variety 
or 

N.  No. 

Plour 

yield 

■ 

Variety 

or 

IT.  No. 

Ash  of  flour  i/ 

1938 

1339 

1940 

1041 

1942 

Aver. 

1938 

! 

jl939 

1940 

1941 

j 1942 

Aver. 

Vesta; 

104.0 

102.8 

105.4 

103c  5 

103.2 

103.5 

N.No.1520 

131.2 

107.7 

107.5 

106.0 

108.0 

Ns. 2822  : . * 

■ 

- — 

103.0  403.3- 

103.6 

103,4 

Ns. 2822 

102.1 

98.0  ,105.9 

101. S 

Ns. 2829  ' ’ 

100.7 

102.3 

102.5' 

102.7 

102.4 

Ns. 3323 

» — ’•* 

114.5 

100,0 

94.1 

100.3 

101.0 

1 

Rival  V 

105.-5 

102,7 

- 99.4 

103.1 

101.2 

102.3 

Pilot  i 

100.0 

'102.0 

38.0 

98.1 

103.3 

100.4 

IX— 31-6  '' 

- — 

102.1  1Q0.9 

102.7 

101.9 

CcreS  , 

10  2.0 

*36.2 

101. 3 

96,2  ' 

103.9 

100.2 

N, No. 1520 

- — — 

100.1 

101.1 

101.1 

102.0 

101.6 

Thatcher  , 

100.0 

100.0 

100,0 

100.0  100.0 

100.0 

11-31-14 

. 

* . 

103.1 

101.0 

101.3 

101.4 

Vesta 

100.0* 

97.3" 

96.0 

95,8 

100.0 

90.4 

Merit 

'*1 

■ 99.2- 

102.1 

100.0 

101.0 

101.8 

Rival  , 

103.0 

36.0 

92.5 

94.2 

101.0 

97.5 

Renovm  ’ , 

101. 1 

99.0  101.0 

101.7 

101.0 

101.2 

Regent 

96.0 

88.7 

84.6 

96.2 

108.3 

96.1 

Regent 

100*9 

98.4 

100.0 

100.9 

99.7 

10Q.1 

11-31-14  . 

, 

73.9 

92.3 

•100.0 

94.4 

Thatcher 

100.0 

100.0 

100.0 

lOO.’O 

100.0 

loo.o 

Renown 

■ 98.0 

' 93.9 

100,0 

96.2 

108.0 

94.2 

N.No.1597 

_-*< 

— 

99.3 

99,6:100.0 

99.8 

Marquis 

100.0 

98.1 

92.5 

90i6 

96.3 

94.2 

Ceres 

log,  4 

100.3 

95.3  100 . 7 

99.0 

99.4 

Merit 

— ~ 

97.9 

84.8 

88.5 

96.4 

90.5 

I 

Pilot 

98,5 

99.3 

98.2 

■ 99,4' 

09,9 

99.1 

I 1-31-6  . 



76,1 

88.7 

,36.5 

90.4 

Marquis  * . 
* 

100.0 

♦ 

98,3- 

94,2 

0^.9 

98.7 

* 

96.0 

N.No.1597, 

“ — 

76.1 

86*5 

V34.6 

90.4 

1 1 . Reciprocal  percentage  values  'used. 
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Table  12. —(Continued.) 


Variety 

or 

N.number 


Water  absorption  of  flour 

1938 

1939 

1940 

1941 

1942 

age 


Merit  * 

— — 

» — p— — 

107.9, 11Q.0 

106,3 

104.9 

lT.ITo.1597 

-1-  ' 

* 10$,  2 

104.8 

106.7 

lTs.2822 

— 

~ <-  f 1Q4.5 

101.6 

105.0 

Rival 

103,9 

100,5  1Q2.2 

103.2  105.0 

II— 31— 6 

• r — 

— 105.4 

101,6 

103.3 

11-31-14 

103.1 

101.6  101,6 

Ceres 

102.9 

97.7  101.5 

roc-,  2 

101.6 

Regent 

100.7 

99.1  100.5 

101.6 

101.6 

Vesta 

101.0 

99.8  100.0 

101.6 

98,4 

Thatcher 

100.0 

100.0  100.0 

100,0 

100.0 

Renown 

„ 100.0 

99.7  98.8 

100,0 

100.0 

ITs.2829 

— - • 

97.3  99,8 

98.4  101.6 

Pilot 

97.8 

98.9  100.5 

100.0 

100,0 

H.lTo.1520 

— 

96.8  97.7 

98.4  100.0 

Marquis 

100.0 

94.8  97.1 

100.0 

‘100.0 

99.7 

99.6 

99.6 
99.2 

98.6 


Variety 

or 

IT*  number 


Loaf  volume,  Commercial  method, Ho. 2 


1938 


11-31-14 
Pilot 
1 1 -31-6) 
Thatcher 
Ceres 

Pf.no v/n 

Regent 

lT.Ho.1520 

Rival 

1T.1To.1597 

Vesta 

Marq.\iis 

lTs.2829 

Merit 

l'Ts.2822 


105.5 

100.0 

102.0 

95.0 

93.7 

101.0 


9S.0 

98.6 


1939 

1940 

1941 

— 

1942 

Aver- 

age 

97.7 

101.9 

106.5 

103.9 

101.0100.9 

100.9 

106,5 

102.8 

-r- 

97.5 

101.2 

102,8 

101.3 

100.0100.0 

100.0 

100.0 

100.0 

.96.8 

95.3 

98.4 

105.5 

99.7 

.*  91 .9 

98.7 

. 98.9 

100.9 

98.5 

96.6 

98.5 

98.1 

99.7 

98.2 

, 93.6 

92,1 

96.0 

99.0 

97.2 

. 95.5 

'93.3 

• 95.2 

100.7 

97.1 

96.1 

97.5 

94.7 

95.8 

91.5 

95.0 

96,3 

102,2 

95.9 . 

97,8 

93.0 

96.7 

95.3 

95.6 

96.1 

91.9 

92.7 

100.1 

94,5' 

93.3 

90.5 

« 94.0 

94,0 

93.7 

87,5 

91.7 

' 90.7 

■ .90,7. 

-1 4 

Variety 

*•_  or 

"IT.  number 

loaf  volume, 

Commercial  method, No.  3 

Variety 

or 

IT.  number 

9 

1938 

1939 

1940 

1941 

1942 

Aver- 
age  ’ : 

1938 

1939 

1940 

1 1941 

1942 

Aver- 

age 

Regent 

100.6 

£8.9  100.9 

105.1 

102.6 

.102.4 

11-31-14 

99.1 

104.7 

103.4 

103.4 

Renown  ’ 

07.5 

95.1  100.7 

101.4 

104.1, 

101,1 

Spgent 

109.8 

100.1 

98,9 

105.0 

103.6 

103.2 

EX-31-14 



98,9 

JL01.1 

100  .m 

100,5 

Renown 

93.9' 

98.8  DO, 4 

102.5 

104.6 

101.7 

T.ITo.lS97 

— 

99.0 

100,9 

100.0 

100. *3 

lT.ITo.1597 

* 

— 

97. 9 

102.2 

100.5 

100.9 

Pilot  ; , 

105,8 

, 96,2 

‘98,2 

• 

99.8  . 

102.0 

100.1 

fl— 31-6 

■ — 

95.9 

100.1 

102.5 

100.  S 

- matcher 

' *100.0 

.100.0  100.0 

1 100.0 

100.0 

100.0 

Thatcher  100,0 

100.0  DO.O 

100.0 

100.0 

100.0 

EI-31— 6 

‘•■i. 

* 

98.2 

98.4 

101.5 

99.  8 

Merit 

— 

115.0 

97.2 

99.4 

96.4 

99.4 

Merits 

101.1 

*97.4 

.97.4 

95.6 

97.2 

Pilot 

97.3 

95.8 

98.0 

99.5 

101.1 

98.7 

Sereq 

98.6,  92.3 

90.5 

96.8 

101,4 

96.2 

Rivdl 

95.4 

24.2 

90.3 

97.1 

101.7 

*96.1 

Rival 

‘ 100,7  92,3  • 

39.5 

95.2 

101.2 

95.8 

IT.  No.  1520 

93.0 

91.9 

96*9 

96.3 

96.0 

Viarquis 

96,5  92.6 ' ' 

92.6 

98.4 

' 96.5 

95.6 

Ceres 

95.6 

21.9 

89.9 

99.1 

100.2 

95.9 

tT.lTo.1520  * 

^ 

86,4 

83.6 

93.7 

96.4 

94.3 

Vesta 

97.'0 

87.2 

94.2 

95.4 

99.4 

94.5: 

tfesta 

96.6 

86.3 

94,2 

97.4 

97.3 

54.2 

Marquis 

94-;2 

90,9 

so:o 

99.3 

95.3 

94.5 

tls.2822 

— 

— 

86.6 

93.6 

■ 93.4 

;02.4 

Ns. 2822 

— - 

90.9' 

94.6 

95,4 

94.3 

Ms. 2829 

91.4 

87.2 

91.5 

97.9 

91.7 

Ns. 2829 

87,7 

88'.  8 
♦ • 

* ■*“  — 

91.5 

9*8.4' 

92.1 

37 


•'TabLe-  .12. — (Concluded) 


Vari cty 

Loaf 

volume,  Optimum 

Variety 

1 

jLoaf  volume, Averaf 

lo  for 

three 

■ - ■■  ■ ■ 

methods 

or 

' 

Aver- 

or 

1 

Aver- 

17.  number 

1938 

1939 

1940 

1941 

1942 

age 

IT,  number 

j 1938- 

1939 

1940 

1941 

1942 

age 

11-31-14 

.... «... 

— — .... 

99.1 

104.3 

103.2 

103.2 

11-31-14 

........ 

«. 

"98.6 

102.7 

103.4 

102.6 

Regent 

106.6 

99.7 

100.5 

104.9 

103.1 

102.9 

Hegent 

101.6 

98.6 

99.8 

102.8 

101.9 

101.3 

Renovm 

96,3 

98.9, 

100.3 

102.0 

103.7 

101.5 

Renovm. 

98.0 

95.4 

-100.0 

102.7 

102.9 

101.3 

II-31-S 

— — 



97.1 

100.3 

102.4 

100.8 

Pilot 

102.7 

97.3 

99.0 

100.1 

103.0 

100.4- 

N.Uo.1597 

— 

— 

97.9 

101.5 

100.0 

100.4 

Thatcher 

100.0 

lOo.o 

100.0 

100.0 

100.0 

100.0 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

II-31-S 

— — — — ' 

97.2 

98.3 

102.2 

99.3 

Pilot 

99,3 

96.0 

98.5 

100.0 

101.4 

99.2 

M. Ho. 1597 

— — 

97.7 

100.2 

93.4 

99.0 

Ivtcr  it 

— 

104.8 

97.2 

93.8 

97.7 

98.7 

Ceres 

38.7 

97.2 

95.4 

98.1 

101.8 

98.3 

Rival 

97.3 

93.9 

92.1 

96.6 

101.2 

96.4 

Merit— 3 

— 

104.2 

95.1 

96.9 

95.4 

96.8 

Seres 

97.3 

91.9 

90.2 

99.4 

100.8 

96.4 

Rival 

93.0 

94.0 

91.0 

95.9 

101.0 

So.  3 

tJ*  Ho  #1520 

86.4 

92.3 

96.8 

96.4 

95.4 

H. Ho. 1520 

SO.  9 

90.7 

95.5 

97.1 

95.3 

Marquis 

94.3 

90.9 

91.9 

98.8 

95.7 

94.9 

Marquis 

9S.5 

93,6 

91.9 

98.1 

95  .3 

95.2 

i/'csta 

96.2 

87.3 

94.2 

97.5 

98.9 

94.6 

Vesta 

96.6 

88.2 

94.4 

96.4 

99.0 

94.0 

Us# 2822 

— 

89.9 

94.6 

95.3 

94.1 

Hs.2329 

91.5 

89.2 

91.9 

93.8 

92.7 

fe.2829 

88.4 

89.0 

91.4 

98.2 

92.1 

Hs.2322 

— 

— 

88.4 

93.3 

93.3 

92.5 

Variety 

or 

— M 

Avera  i 

Crumb  color, 
jo  for  all  methods  i 

Variety 

or 

IT.  number 

Grain-text  lire , 
Average  for  all  methods 

IT*  number 

1938 

1939 

! Aver— 

1940  11941  } 1942  |age 

1938 

1939 

1940 

1941 

1942 

Aver- 

age 

Hs.2829 



108.8 

103.6  111.1  107.0  107.5 

I 1-31-3 

97.8 

102.3 

102.2 

101.6 

II.  Ho.  1597 

101.1  111.1  105.8  107.4 

II,  Ho  .1597 

«... 

94.4 

102.3 

101.1 

101.1 

Vesta 

112.3 

96.4 

103.6  103.5  112.0  106.1 

Pilot 

104.6 

99.9 

97.9 

101.2 

102.3 

100.9 

II-31-6 



— 

95.4  110.3  104.5  105.3 

Removal 

98.4 

101.4 

98.9 

101.2 

102.3 

100.9 

Hs.2822 

— — 



104.5  106.2  101.1  104.1 

Us. 2329 

— 

103.4 

97.8 

101.1 

101.1 

100.2 

Pilot 

109.5 

101,7  100.1  103.6  105.8  103.7 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Renovm 

98.2 

98.8 

101,2  103.6  105.8  102.9 

Hs.2822 



99.3 

98.9 

100.0 

99.4  , 

Rival 

108,6 

98.2 

96.4  103.3  105.8  102.6 

11-31-14 



— 

94,4 

100.0 

100.0 

99. 4 

H.ITo.1520 

— 

95.9 

100.0  103.7  102.4  102.0 

Marquis 

91.1 

100.8 

98.9 

100.0 

100.0 

99.3 

Marquis 

92.6 

104,2 

100.0  100.0  104.6  101.4 

Rival 

99.3 

99.0 

94.3 

101.2 

101.1 

99.2 

Regent 

97.5 

95.7 

97.7  103,7  103.5  100.9 

Ceres 

93.7 

103.7 

95.3 

101.2 

98.8 

98.4 

11-31-14 



— 

92.0  105.1  98.8  100.4 

17.lTc.1520 

97.1 

101.1 

98.9 

97.7 

98.3 

Thatcher 

100.0 

100,0 

100.0  100.0  100.0  100.0 

Vesta 

97.7 

93.1 

96.6 

98.8 

104,6 

97.9 

Meri t— 3 

— 

90.8 

88,5  101.2  101.2  99.1 

Regent 

95.8 

93,5 

93.3 

98.9 

100.0 

97.1 

Cores 

95.3-100.0 

95.2  100.0  100.0  98.2 

Merit— 3 

— 

86.9 

89.9 

97.7 

98.9 

96.4 

Tabic  13.— The  number  of  samples  of  each  variety  ca.ch  year  and.  the  total  for 
all  years  included,  on  which  the  data,  of  table  12  Vasod 


Variety1 

or 

17.  number 

iTumbcr  of 

samples 

1938 

1939 

1940 

1941 

1942 

Total 

I I -31-6 

2 

5 

6 

13 

Renown 

2 T 

3 

6 

13 

8 

32 

Us. 2829 

— 

2 

9 

10 

7 

28 

17s.  2822 

— 

— 

3 

9 

7 

19 

lT.17o.1597 

— 

— 

2 

10 

16 

28 

1T.1To.1520 

1 

2 

4 " 

10 

17 

Pilot 

8 

11 

14' 

13 

14’ 

60 

Vesta 

* 8 

6 

1 

5 * 

.1 

24 

Regent 

1 2 

7 

10 

9 

32 

Rival 

* 8 

9 

9 

13 

11 

60 

‘ 11-31-14 

’ — 

2 

7 

10  ' 

1'9 

Thatcher 

11 

12 

14 

16 

18  ' 

71 

Ceres 

L\ 

3 

6 

7 

6 

26 

Merit- 3 

— 

1 

2 

10 

'x 

17 

Marquis 

O 

4 

8 

9 

9 

32 

Thatcher 


Thatcher  was  distributed  for  commercial  grovdng  in  1931.  It  hPs  shovm.  excel lent 
milling  and  baking  qualities  in  experimental  baking  tests  and  is  preferred  by  tho—  • • 
grain  trade.  As  it  is  resistant  to  stem  rust  and  yields  well,  -it  has  been  the  mast 
widely  grown  variety  in  the  spring-wheat  region  since  1938.  It-  is  therefore  used  here 
as  the  standard  (100  percent)  of  comparison  for  the  different  properties. 

* Pilot. 

Pilot  has.  been  a.  uniform  variety  in  plots  since  193S  and  commercially-  grown  since 


J 


1939.  It  is  resistant  to  leaf  rust  and  mildew,  end.  also  equal  or  more  resistant  to  stem 
rust  and*  bunt  than  Thatcher.  It  has  outyielded  all  of  the  varieties  in  uniform  plots 

throughout  the  spring-wheat*  region  during  the  oast  five  years.  As  an  average  of  -sixty 

* " with  respect  ' \ ' * 

comparable  samples  Pilot  exceeds  Thatcher  j tobest  weight,  ash,  loaf  volume  for  methods 

no.  2,  3,  and  average,  crumb  color,  and.  grain  .and  texture.  It  averaged  slightly  lower 

than  Thatcher  for  the  other  properties. 

Rival 


Rival  has  been  in  the  uniform  set  of  varieties  in  plots  since  1938  and  with  Pilot 

was  first  distributed  for  commercial  grovdng  in  the  spring  of  1939.  Rio  commercial  acreag< 

of  Rival  probably  exceeded  that  of  Pilot  in  19-1-2,  together  totaling  about  2~l/2  million 

acres.  Rival  is  more  resistant  to  leaf  rust  and  bunt  than  Thatcher  but  less  resistant 

than  Pilot.  In  all  fifty  conn  arable  samples  of  Rival  and  Thn.tcher  have  been  tested.  On 

with  respect 

the  average  Rival  has  exceeded  Thatcher/ to  te'st  weight,  flour  yield,  water  absorption,  and) 


crumb  color* 


it  e her  j • 

It  ranks  tenth  in  averngo  loaf  volume. 


' ' Regent 

Regent  won  distributed,  for  Conner cird  growing  in  Canada  in  the  spring  of  1339.  It 
has  been  grown  on  a snail  scale  in  the  United  States  since  1940.  It  was  nadc  a uniforb 
variety  in  the  regional  plot  tests  in  1942.  In  general,,  it  has  yielded  less  than.  Pilot 


and  Rival  hut  more  than  Thatcher  and' other  uniforn  varieties.  During  tivo  y.cnrs  32  conpor- 

with  respect 

able  Samples  shqw  Regent  to  exceed  Thatcher /to  crude  protein,  tost  weight,  flour  yield, 


water  absorption,  loaf  volune  for  nethods  no*  3 and  6,  and  crunh  color,  anong  the  15  var- 
ieties for  average  loaf  volune.  It  ranked  second  in  average  loaf  volume. 

Renown 

The  original  Renown  was*  distributed  in  Canada  in  1337,  and  has  been  sparingly  grown 
in  the  United  States  since  1938*  A new,  single-line  strain  was  distributed  in  1939,  This 
strain  has  replaced  the  original  in  these  tests  and  largely  on  farms  and  was  made  a.  ■uniform 
variety  in  plot  tests  for  the  region  in  1939.  It  has  not  been  a high  yielding  wheat  although 


it  is  very  resistant  to  both  stem  and  leaf  rust  and  to  hunt.  During  the  5-year- period  32 

with  respect 

comparable  samples  show  Renown  to  exceed  Thotcher/to  test  weight,  crude  protein,  flour  yield, 


loaf  volume  for  methods  ,3  end  6,  crumb  color,  and  grain  and  texture.  It  ranks  third  among 
the  15  varietios  in  average  loaf  volume. 

Vesta 


Vesta  was  distributed  by  the  North  Dakota  station  in  1942,  fvrenty-f our  comparable 

with  respect 

samples  during  the  5 years  show  Vesta  to  exceed  Thatchcr/to  test  weight,  yield  of  -Flour, 


water  absorption,  and  crumb  color.  It  averaged  lower  for  the  other  properties  and  ranked 
13th  in  averpgo  loaf  -volume. 

■ , N.  No.  1597 

Merit  x Thatcher,  N*  No*  1597,  was  made  a uniform  variety  in  1942.  It  ranked  second 
for  yield  in  the  regional  plot  tests  at  20  stations*  It  is  a stiff -strawed,  n.wnlcttcd  wheat 


resistant  to  both  stem  and  leaf  rust.  It  has  been  included  in  baking  tests  for  three  years 
; with  rcsnect 

totaling  28  comparable  samples*  On  the  average  it  exceeds  Thatcher/ to  test  weight,  protein, 


water  absorption,  loaf  volume  for  methods  3 and  6,  crumb  color,  and  grain  and  texture.  Among 

the  15  wheats  it  ranked  seventh  in  average  loaf  volume. 

11-31-14 

3 

Hope  x Thatcher  , 11-31—14  and  II-31-6,  are  two  of  severed  back-cross  strains  developed 
at  the  Minnesota  stations  to  transfer  the  leaf  rust  resistance  of  Hope  to  'Thatcher*  These 
and  other  similar  strains  have  been  composited  and  the  resulting  variety  has  been  named  Now- 

thatch*  This  wheat  is  being  increased  with  a,  view  to  distribution  in  1944.  Number  11-31-14 
was  a uniform  strain  in  the  Eastern  section  in  1942  hut  has  been  replaced  by 


j_v  . , . . 1n , wj.  wa  rcSpGoc 

wiau  section  m 194o.  As  an  average  ox  19  comparable  samples  it  exceeds  Thatcher/ to  test 

weignt,  protein,  flour  yield,  water  absorption,  loaf  volume  for  methods  no.  2,  3,  and  6,  and 
crumb  color.  It  ranked  first  in  average  loaf  volume* 


The  similar  strain  II-31-6  ranked  sixth  for  average  loaf  volmac.  The  composite  of  theSi 
and  other  similar  strains  for  Nevrfchatch  should  retain  the  high  quality  of  those  strains  in 
a single  variety. 


Ns,  2829 

Ceres-Double  Cross  (R,L,625)  Mercury,  Ns,  2829,  has  been  in  plot  experiments  at  N,  m 
and  Hinn*,  stations  for  3 years.  It  is  a stiff-streved,  armed,  rust-resist  ant  ’/meat,  with 
large  kernels,  which  has  yielded  veil  in  "both  nursery  and  plot  tests.  Based  on  28  comp  arctic 
samples  grovn  for  4 years  it  exceeds  Tlratchcr  in  test  vcight,  flour  protoin,  ash,  cruet  color, 
and  grain  and  texture.  It  ranked  fourteenth  in  average  loaf  volume  tut  is  among  the  test 
vith  respect  to  test  veight,  flour  yield  and  crumb  color. 


N.  No.  1520 

Reliance-Hope  x Conet-Reliance-Hope,  IT.  No.  1520*,  is  <?,  high  yielding,  stiff -strained, 
free  threshing,  short  kernoled,  rust-resistant  wheat,  advanced  to  plot  experiments  e.t  10 
stations  in  1942.  It  outyi elded  Pilot  ; nd  all  other  uniform  varieties  at  these  stations 
in  1942,  Milling  and  taking  tests  have  teen  made  vith  17  comparable  samples.  These  shov 
that  this  variety  exceeds  Thatcher  in  test  veight,  flour  yield,  ash  and  crumb  color.  It 
ranked  eleventh  in  average  loaf  volume. 

Ns.  2822 

2 

Mercury  x Comet— I.,  Jo,  1018,  Ns,  2822,  is  an  avnlotted,  stiff-stra.ved  -die at  vaich 
has  yielded  veil  .in  nursery  and  plot  experiments.  It  is  not  one  of  the  uniform  plot  var- 
ieties. An  average  of  19  comparable  samples  for  3 years  shov  that  it  exceeds  Thatcher  in 
test  veight,  protein,  flour  yield,  r,sh,  vat  or  absorption  end  crurat  dolor.  It  ranked  lov/cst 
of  the  15  vhoats  in  average  loaf  volume  hut  has  a,  heavy  test  veight,  high  flour  yield,  and 
lov  ash  content. 

Others 

Of  the  many  other  strains  tested  for  fever  years  or  for  the  first  time  in  1942, 

Regent  x 

probably  the  most  outstanding  is  / Pilot- 13(  N»  No.  1753),  one  of  the  1941-42  lies  a,  Arizona, 
increases  grovn  from,  la-to  seeding  in  ,-n  increase  plot  at  Lang  don,  IT.  Dok»,  in  1942.  This 
strain  exceeded  -11  of  the  22  other  near  -meats  in  the  tost  for  each  of  the  throe 
taking  methods  and  Iso  the  Pilot  check,  exceeding  it  in  optimum  volume  by  18  percent. 


